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I pmbon, ^specially ^qj^ femini n e ^vaiene. .and a pro P P.. 

Cgnd Ap paratus lor Producing this . 

^fehe inventfe^ai^^t^a'taS^y^ially for 

eminine hygiene, ^ac c o rding — to — fcfee — pro character la; 
clause of Patent Claim 1 and to a process^jid--Sfr - ap^ra» 
tus for^ Producing — the — fcampSnT according to the pre- 

A tampon of the abovementioned generic type is 
known from German Auslegeschrif t 1,491,161. This tampon 
has proved appropriate in practice because of its high 
absorption capacity, fluid retention capacity, rate of 
absorption, stability and buckling strength. For this, 
the tampon has longitudinal grooves which are caused by 
pointed press jaws and on each of the two sides of which 
occur longitudinal ribs which are pressed to the ap- 
proximately cylindrical final form of the tampon during 
a subsequent pressing operation by means of press jaws 
with partially cylindrical, press faces. 

The object off* which the. invention is based is to 
improve the tampon of the abovementioned generic type in 
such a way that the absorption capacity and rate of^ 
absorption of the tampon appertaining to the two are 
essentially maintained, but the specific absorption 

capacity of the tampon is increased. 

25 *g h e — invontion achiev e s — fehis- i 5gjF§e= t ■ by mean s - of- 
IT^-th o featured — contained - in — Llier cltaract e a?iBin g claus e~tyf 
Jf^y^^. PaLmiL- Claim ^ Jffi^ SliUWil sux P J -- Lain g 1 Y LhaL " ^j^P 011 

-foaturoa makes it possible to obtain an 
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appreciable increase in the specific absorption capacity 
(ml/g) , whilst preserving the hitherto obtained absorp- 
tion capacity and rate of absorption, with a surprisingly 
smaller amount of fibre material being used. This effect 
is attributable to a coarser capillary structure of the 
fibre material in the outer layer of the tampon. 

^^^?^^^^ > i^ on according to the 
inventio^n^is^ MgggPBBgj""" »"•> * weight 
of 2.4 g ^without L ho l e c ov ery Hape Vcan have a specific 
absorption capacity of 4.8 ml/g with a rate of absorption 
of 1.9 ml/s. The absorption capacity of such a tampon -ea*i — 
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<^ hfi -obta xri mj at a static counterpressure of 20 mbars 1,1.3 
ml. In a test with a pulsating counterpressure of 20 to 
110 mbars approximating extremely closely to the pract- 
ical conditions of use, the absorption capacity of the 
5 tampon according to the invention can amount to 8.0 ml 

and the specific absorption capacity to 3.4 ml/g. 

The diameter of the tampon is set at between 13 
and 15 mm according to the customary physiological 
conditions, and the central fibre core can preferably 
10 have a diameter of 4 to 8 mm. A high buckling strength of 

the tampon can thus be achieved, whilst at the same time 
the soft surface of the tampon guarantees a pleasant 
handling of the tampon. 

The invention relates, furthermore, to a process 
15 for producing this tampon ^ vng ■t-^f^tnro^ rnnt n i . n rd 

in the — p^o ^ha:i?ac±^^zijricp^ j^f p^t-^r^ — G - laim — A 

process of this type is known from German Auslegeschrif t 
1,491,161 already mentioned. 

According to the invention, this process for 
20 producing the tampon according to the invention is 

Jv*^^ im P roved b Y means °^^** e — £ e atuj= o o — contained — if* — the 

The invention relates, moreover, to an apparatus 
for producing the tampon and for carrying out the above- 
25 mentioned pr^ Q s%, — hnv.i.n g thr frntn rr n co nt aine d in th e* 

^g e- r ha^r a ctpr i. aing — e-Jraus-e- of — latent Claajn==ssa*3'-. An ap- 
paratus of this generic type is likewise known from 
German Auslegeschrif t 1,491,161. According to the inven- 

tion, this known apparatus is improved '-by—means— of fefee 

30 rf n at uron cont a ined in the chara eLtB giaing olauGo - of Pate nt 
*f -€te±fiTT3-, with the effect of the best possible production 

of the tampon according to the invention. The fact that 
only press cutters are provided on the end faces of the 
segment-shaped pressed jaws and of the sliding plates 
35 guarantees a merely partial pressing of the winding blank 

to produce a preform which is subsequently subjected only 
to a weak concentric shaping in the following forming 
die, thereby providing a smooth, soft and aesthetically 
pleasing surface of the tampon, but which, despite the 
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1 use of a smaller amount of fibre material, allows an 

appreciably increased specific absorption capacity of the 
tampon, without the tampon suffering from a loss of 
absolute absorption capacity in comparison with the known 
5 tampon mentioned. 

The apparatus according to the invention is 
advantageously developed by means of the features men- 
_ tioned in the subclaims. . i t x n 

The xnvention is explained in more detail below 
10 b y means of the diagrammatic drawing of an exemplary 

embodiment of a tampon and of an apparatus for producing 
this. In the drawing: 

Fig. 1 shows the tampon according to the invention in a 
middle longitudinal section along the sectional 
15 line I - I in Fig. 2, 

-^J^yS Fig. 2 shows a cross-sectiory j r.1 - ^I - I -^ scording to Fig. - 

Fig. 3 shows a cross-section through the preform along 
^ the line III - III 

Fig. 4 shows a cross-section of the 

--e nlarged r e-p^e s c n-^ta^tjre-fr, 
Fig. 5 shows a diagrammatic view of a preforming press 
in the opened state with a winding blank arranged 
in it , 


25 6 and 7 show a separate closing movement of the 

pressing dies, wherein Fig. 6 illu- 
strates a first pressing face of the 
preforming press with closed press seg- 
ments, whilst a second, final press face 
30 of the preforming press is illustrated 

in Fig. 7 showing the sliding plates in 
the closed position, wherein all press 
dies enclose the preform arranged in it, 
and 
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8 and 9 show an alternative sequence of 
movements of the press dies, wherein the 
press segments and the sliding plates 
are simultaneously moved into the closed 
5 position; Fig. 3 shows an interphase of 

the pressing procedure and Fig. 9 the 
press dies completely closed with the 
preform arranged in it, and 
Fig. 10 shows a partially sectional side view of 

10 the apparatus for producing the tampon 

with the preforming press and with the 
— following forming d±e - p- i r- \ I- , n 

Figures 1 and 2 show a tampon 10 for feminine 
hygiene formed from an approximately cylindrical blank 11 
which is shaped by winding up a portion of length of 
nonwoven material, needled if appropriate. The nonwoven 
can consist of natural or synthetic fibres or of a 
mixture of such fibres. Natural fibres coming under 
consideration are preferably those of cotton. Rayon or 

20 


35 


r 



- 4 - 


other synthetic fibres are also highly suitable. The 
circumferential surface of this winding blank is pressed 
in a way known per se radially relative to the longitudi- 
Sy A pC^ nal mid-axis of the winding blank over an even number of 
*C\' at least six ' P re ferably eight^portions mutually adjacent 

^^<^X in the circumferential direction of the winding blank 

According to the invention, these circumferential/ 
portions of the winding blank 11 are exclusively narrow 
strip-shaped portions 12, 13 of the circumferential 
10 surface 14 'of the winding blank 11 which are arranged at 

^ equal angular distances a from one another and which are 
pressed to produce a preform 15 in Figs. 3, 7 and^l As 
/^f ^ seen in cross-sectio^^tM preform 15 consists of a 
central approximately circular fibre core 16 of high 
15 compression and stability or buckling strength and of 

longitudinal ribs 17 extending radially outwards from the 
fibre core 16 and of a fibre structure softer than that 
°f the fibre core and of Qpirrespondingly coarser capil- 
H* <^5^ lary structure ( Fi 9- 3 ) .^^^.ongitudinal ribs 17 are 
20 separated from one another by Outwardly open longitudinal 

Jjf Jhjfcf^ groove s 18^fcnly the^soft longitudinal ribs 1 ^P f | the 
d preform 15 ^ava- boon exposed to a low uniform j pressure 

j^j ^QdA l^relative to the longitudinal mid-axis 19 of the 

preform 15 , in such a way that the radially outer ends 20 
25 of the longitudinal ribs 17 form a soft essentially , 

smoothly cylindrical surface of smaller diameter corresp- 
7^ ondin 9 to the final form of the tampon 10 

^ It was found that the tampon according to the 

invention has a stability 100% higher than that of the 
30 known tampon. It was shown, furthermore, that approx- 

imately 10% of the fibres used for the tampon can be 
saved, without any appreciable impairment if any, of the 
absorption capacity. In contrast, the rate of absorption 
is in the upper range of known tampons, whilst the 
35 specific absorption capacity is increased appreciably in 

relation to known tampons . 

The following table illustrates a comparative 
test of the tampon according to the invention consisting 
of a needled nonwoven composed of 100% of rayon fibres 
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from Hoechst AG, and a tampon obtainable in >the trade 
under the commercial designation "t&ftA^^ £ # %T^- 
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Table 

y (l>V Tampon according 

to the invention 

Tampon 

1- "eight ( n^C^^Hf^ 

without tile — \ 
^.rpcovory — LQpo» z • *k 

2 . 7 

2 . Absorption 

capacity (mi) 

20 mbars static 

counterpressure 

in test unit 11.3 

11.5 - 12.5 

3. Specific absorp- 
tion capacity 
(ml/g) 4.8 

4.2 - 4.5 

4 . Rate of absorption 

/ml /s ^ 1 Q 

^ 1U J_ / O J A.J 

i n on 

5. Absorption capacity 
(ml) in ABTS test 
unit with pulsating 
c ount er pr e s s ure 
of 20 - 110 mbars 8.0 

8.6 

6. Specific absorption 
capacity (ml/g) in 
ABTS test unit 3.4 

3.1 


The absorption capacity values indicated in line 
35 2 of the Table were determined in a test unit, in which 

the tampon is surrounded by an elastic diaphragm which 
exerts a static counterpressure on the tampon, whilst one 
end of the tampon is sprinkled with water. This resulted 
in the specific fluid absorption capacity in ml/g of 
40 fibre material of the tampon evident from line 3 of the 

Table. 

The rate of absorption emerging from line 4 was 
determined in this test arrangement. The values show 
that, at a weight of the tampon according to the 
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invention reduced by approximately 10% , the absorption 
capacity of the tampon is not essentially reduced in 
relation to the known tampon , the rate of absorption is 
of the upper limit of that of the known tampon , and the 
specific absorption capacity is appreciably higher than 
in the known tampon. Since the specific absorption 
capacity is evidence of a better utilization of the 
absorbency of the fibre material per unit weight , it is 
clear that the tampon according to the invention can be 
produced more cheaply as a result of the lower weight of 
material . 

Lines 5 and 6 of the Table give values for the 
absorption capacity and the specific absorption capacity 
determined in a test arrangement allowing test conditions 
15 such as actually occur when the tampon is being worn. 

The system designated as ABTS, corresponding to 
Absorptive Behaviour Test System, is computer-assisted 
and serves for the acquisition and processing of measure- 
ment data regarding the absorption behaviour of absorbent 
20 products and for controlling the test cycle. 

The test of the tampon is conducted under the 
following conditions which, as mentioned, occur approxim- 
ately in vivo: 

chemical /physical compositions of the test fluid 
25 - spacial arrangement of the product, for example 

inclination 

positioning of the product in the measuring cell 
strength of the flow 

interruption (start/stop) of the flow 

30 - pressure variant. 

The test cycle is software-controlled automati- 
cally and allows a dialogue between the operator and 
system. The measurement data are required automatically, 
their evaluation taking place according to statistical 

35 factors. The test cycle for each random sample can be 

tracked on a video screen by means of a measurement curve 
and, if appropriate, printed out automatically. Further- 
more, the fluid distribution in the product is 
represented qualitatively and quantitatively. Moreover, 
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the leakage behaviour of the tampon can be checked. By 
leakage is meant the phenomenon in which j'am^tru^ion 
fluid can escape between the body wall and tampon. The 
feed of test fluid to the tampon is carried out 
exclusively without pressure, since the fluid level is at 
the height of the test tampon. The fluid is therefore 
sucked up into the tampon solely as a result of the 
wetting of the tampon and the wick effect caused by the 
capillary forces of the latter , and by means of the 
pulsating counterpressure on the tampon which is felt in 
practice. 

The values determined with this ABTS test device 
illustrate , in lines 5 and 6 of the Table, that, at the 
pulsating counterpressure indicated, the absorption 
capacity of the tampon is only slightly lower than in the 
reference tampon, but here too the specific absorption 
capacity of the tampon according to the invention per 
gram of fibre material is approximately 10% higher than 
in the reference tampon. 

The diameter of the tampon according to the 
invention is between 13 and 15 mm in its final form. The 
central fibre core 16 has a diameter of approximately 4 
to 8 mm. 

Figure 4 shows an enlarged cross-sectional 
jregg^sen^^ structure of the tampon 

^ssjd^^ -Y^q. the invention. It is possible to see clearly 
the central fibre core 16, from which extend outwards 
eight longitudinal ribs 17 touching one another at their 
outer ends 20. The tampon cross-section shows, moreover, 
that the loose fibre structure with its coarser capillary 
structure of the longitudinal ribs 17 is preserved, 
despite the concentric pressure to which these longitudi- 
nal ribs are exposed during the production of the final 
form of the tampon. In contrast, the fibre core 16 having 
a high fibre compression guarantees a stability or 
buckling strength which is twice as high as that of the 
reference tampon and which is of great importance when 
the tampon is used as a digital tampon. 

The figures illustrate an apparatus according to 
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I the invention for producing the tampon. According to 

Figures 5 to 7 , this apparatus consists of two groups of 
altogether eight press dies arranged in a plane perpen- 
dicular to the press axis 21, the first group of press 
-£^5 5 <Zp> dies forming press segments 2J gln the closing position 
shown in Figure 6, the side flanks 23 of these four press 
segments 22 form respectively for each of the four press 
dies of the second group guide surfaces which are design- 
ed as sliding plates 24. At the same time, the press seg- 

10 ments 22 and the sliding plates 24 serve, as a preforming 

press, for pressing the winding blank 11 to produce the 
preform 15 in Figure 7. Exclusively press cutters 27 
projecting from the end faces 25 and 26 of the press 
segments 22 and of the sliding plates 24 serve for 

15 pressing the blank. It is evident from Figures 5 to 7 

that the press cutters project from the end faces 25 and 
26 of the press segments 22 and sliding plates 24 at 
equal angular distances and over the same length. The 
shape and dimensions of all the press cutters are identi- 

20 cal. The press cutters are therefore also equipped at 

their front end with the same pressing faces 28 which, in 
the exemplary embodiment illustrated, each extend paral- 
lel to the press axis and are curved outwards in the 
manner of a semi-cylinder. 

25 In the exemplary embodiment, the length and width 

of the press cutters 27 radial relative to the press axis 
21 amount to 10 mm and 2 mm respectively. In the closed 

^ state of the preforming press, the pressing faces 5ht of 

the press cutters 27 assume a clear distance of^4 mm from 

V30 H the press axis 21 (Fig.'j?). Th-irs — distance— can- ais-o— be- 

snraXler , fox-nexampie-- 2- mm-*-— r~, <^> ^ 1 ! 

^ y nhcjs, 9 Show 


In contrast with Figs. 6 and 7/^a synchronous 
closing move^e^^^of^tj^ ^^^^^^) egrnents 22 an<5 sliding 
plates 24 .^e^ratfed rad ially — to— ttre — axis of — the plres-s — and- 
<X* -fe-he — x wind -ra^ biaa^ r- espective 3^s Fig. (l 8 shows an 

p -arR- ter phase - of 1 this closing movement of -aj-i- press dies, 
+~ A> 

whilst the final closing position of these press dies 
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^£^5. \S ^ s s ^ own i n Fig. 9 y^^h^oh, — poention- corresponds to the 
final dimension of the preform 15. The simultaneous 
pressing movement of the press segments 22 and the 
sliding plates '24 has the advantage, that the 
5 geometrical uniformity of the circumferential strip- 

shaped portions 12 and 13 of the preform 15 will be 
enhanced. If the tampon is wetted by a fluid the tampon 
will expand to a more circular shape than in case of 
the sequential movement of the press dies as shown in 
10 Figs. 6 and 7. 

If appropriate, however, the press faces can also 
have a mutually differing shape. If appropriate, the 
sliding plates can also be designed differently, for 
example made angular, arrow-shaped or drop-shaped. It is 
essential that they load and press only a narrow circum- 
ferential portion of the blank corresponding approximate- 
ly to a generatrix. Furthermore, the cycle of movement of 
the two groups of press dies can, where appropriate, also 
take place simultaneously or interruptedly in the prefor- 
ming and post forming and alternately between these two 
movement actions. Thus, it can be important, according to 
the process of German Auslegeschrif t 1,491,161, first to 
close all the press dies simultaneously only up to the 
circumference of the blank 11, in order to centre the 
blank as exact as possible in relation to the press axis 
21, before commencing the actual pressing operation, so 
as to ensure that the central fibre core 16 comes to rest 
exactly in the middle of the tampon 10. This is desirable 
to obtain the highest possible buckling strength or 
stability of the tampon, above all when the latter is to 
be used as a digital tampon. 
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1 According to Fig, 10, the preforming press descri- 

bed is followed by a stationary conical forming die 29. 
This forming die 29 is arranged coaxially relative to the 
press axis 21. The entry orifice 30 of the forming die 
° has a diameter^^which corresponds approximately to the 

orifice of the preforming press in the closed state of 
its press dies which is shown in Fig. 7. The inner face 
31 is narrowed towards the cylindrical exit orifice 32 
according to an obtuse-angled circular cone, ther«?©«*— 

lj£ section - of - the exit orifice 32^|eg rospond niftgu to the final. 

cross-section of the finished tampon 10. Arranged on the 
input side of the preforming press is a ram 33 which 
serves for introducing the winding blank 11 into the 
preforming press and for ejecting the preform 15 through 

15 the forming die 29. For this purpose, the ram 33 is 

arranged movably to and fro coaxially in relation to the 
press axis 21. Rams of this type are known in the art, 
and therefore there is no need to represent the driving 
elements for the ram. 
. 20 The production of the tampon according to the 

invention by means of the above-described apparatus is 
carried out according to the following process: the 
essentially cylindrical winding blank 11 is pressed 
solely on the narrow strip-shaped portions 12 and 13, 

25 arranged at equal angular distances from one another, of 

the circumferential surface of the winding blank, to 


30 


35 


- 10 - 


produce the preform 15 which, as seen in cross-section, 
consists of the central approximately circular fibre core 

16 of high compression and buckling strength or stability 
and of longitudinal ribs 17 of softer fibre structure 

5 extending radially outwards from the fibre core 16. At 

the same time, the longitudinal ribs 17 are separated 
from one another by the outwardly open longitudinal 
grooves 18. Thereafter, only the soft longitudinal ribs 

17 of the preform 15 are exposed to a low uniform pres- 
10 sure radial relative to the longitudinal mid-axis of the 

preform, until the outer ends of the longitudinal ribs 
have produced a soft essentially smoothly cylindrical 
surface of smaller diameter corresponding to the final 
form of the tampon 10. As mentioned, preferably before 

15 the actual pressing, the winding blank 11 is centred 

relative to the press axis 21 of the preforming press as 
a result of the simultaneous concentric closing of the 
press segments 22 and sliding plate 24 approximately as 
far as the circumference of the winding blank. 

20 After the pressing of the preform, the latter is 

ejected through the forming die 29 by means of the ram 33 
and thereby brought to the final dimension of the tampon 
which is determined by the exit orifice 32 of the forming 
die 29. 


